While historically software validation focused on the functional requirements, recent approaches also encompass the validation of quality requirements; for example, system reliability, performance or usability. Application development for mobile platforms opens an additional area of qualitypower consumption. In PDAs or mobile phones, power consumption varies depending on the hardware resources used, making it possible to specify and validate correct or incorrect executions. Consider an application that downloads a video stream from the network and displays it on the mobile device's display. In the test scenario the viewing of the video is paused at a certain point. If the specification does not allow video prefetching, the user expects the network card activity to stop when video is paused. How can a test engineer check this expectation? Simply running a test suite or even tracing the software execution does not detect the network activity. However, the extraneous network activity can be detected by power measurements and power model application (Figure 1 ).
Tools to find the power inconsistencies and to validate
software from the energy point of view are needed.
Figure 1. Hypothetical streaming video power profile
The energy requirement is that only hardware devices associated with active software functions should be active. We formalize and extend the power model proposed by Cignetti and others [ 11 by using state transition diagrams and extended message sequence charts. We model the device under validation as a collection of hierarchical state machines representing power consuming components. Figure 2 shows the state transition diagram of a simplified audio subsystem of a mobile device. The audio subsystem can be in an Audio Idle state or in an Audio Standby state that nests parallel substates describing microphone and earpiece activity.
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We obtained the power consumption and global event traces of mobile phone applications and matched them against the power consumption model providing the first evidence that software can be validated for the energy consumption. 
